WO 2005/020788 



PCT/US2004/025146 




WO 2005/020788 



PCT/US2004/025146 



2/32 




e> 



E D) 



g5 o 



WO 2005/020788 



PCT7US2004/025146 



3/32 




WO 2005/020788 



PCT/US2004/025146 



4/32 



O 

o 



c 
o 

o 
> 

d> 



a 
o 
O 




CO 

CD r- 

g C i CD "td 
g CD C _C E -o 

Q-<ZCQCO CD 



WO 2005/020788 



PCT/US2004/025146 



5/32 



Communication Theory Model 



H Encoding 
and Transmission 



Message Set Defined by 

Molecular Genetic 
Events Controlling Energy 
Metabolism; 
Operationalized as 
"Selection of Objectives" 



Information (H) 



H Reception 
and Decoding 



FIG. 4B 



WO 2005/020788 



PCT/US2004/025146 



6/32 



o 

O 



O 

c 

■ 

E 
o 

o 




o 



WO 2005/020788 



PCT/US2004/025146 



7/32 



CD 



CO 



Q) 



O 
CO 

o 



CN 




WO 2005/020788 



PCT/US2004/025146 



8/32 




WO 2005/020788 



PCT/US2004/025146 



9/32 




WO 2005/020788 



PCT/US2004/025146 



10/32 




WO 2005/020788 



PCT/US2004/025146 



11/32 



—A— Good 

— o — Intermediate 




i 1 i ■ i • i 1 — i — • — i — i — r 

0 2 4 6 8 10 12 

Time (Sec) 
FIG. 9A 




T 1 I 1 I — 1 — i — " — T"" 1 — I -1 — I — 1 — | — I 

0 2 4 6 8 10 12 14 

Time (Sec) 



FIG. 9B 



WO 2005/020788 



PCT/US2004/025146 



12/32 




Time (Sec) 
FIG. 9C 



WO 2005/020788 



PCT/US2004/025146 



13/32 



— CD 
CD N 

• MM* ■ 

^ CD 

C2> 





Expectency Phase 



to 

6 



Outcome Phase 



12 Sec 



FIG. 9D 




3 Types of Spinner 



"Bad" 




"Intermediate" 




"Good" 



FIG. 9E 



WO 2005/020788 



14/32 



PCT/US2004/025146 



c 

'5 
a 



3 
CO 



c/> 

E 
o 
a 



£-0 

-2 £ 
IS 



a> 
b c 

'5 
o 
o 

a 



c 

.2 
"5> 
a> 



<2 !« 

15 



o 
c 

ts 

0) 

a. 
x 

HI 



c 

o 
o 
a 



c 

.2 
"5> 

a 



3 



3 



51 

a 



cvi 



CM 

X 



CO 

X 



CO 

X 



X 



X 



X 



X 



X 



X 



X 



X X 



X X 



X 



X X 



X 



X X 



X 



XXX 



X X 



a: 



o 



2 



a: 

CO 



(XL 

CO 
CO 

o> 
>» 

E 

< 











X 


X 










X 


X 



X 



e> 



cr: 



J3 

o 
o 



3 



< 

LU 
CO 



a: 

JO 

(0 
"O 
O) 

>» 
E 
< 



0£ 



WO 2005/020788 



15/32 



PCT/US2004/025146 




Monetary Cocaine 
Expectancy Expectancy 



FIG. 10B 



WO 2005/020788 



16/32 



PCT/US2004/025146 



° Reward Effects I 
v Pain Effects I 




Reward and Pain in aCG, INS, Thai 

FIG. 10C 



BEST AVAILABLE COPY 



WO 2005/020788 



PCTAJS2004/025146 



17/32 



■*: ■ I': 1 . 8 ,- 



I - « 



'UBS"' 



CO 
CD 



CO 
>> 



CO 

o 



.£ 

3 
CO 
TO 

CO 

CD 

a: 
■o 

re 

o 
co 
c 
o 

O 



■ t.'.-' -■ 



'+■■ •4V 1 :- 1 '- ' -1* ; % 
■■*'■■■••; '<i u« s ' IV- '. 



" >> ■ i 



D* - 9 




1 C-'A'\:i:- 
■ - . h%-; r, .?V: 



• ' • 9 



E 

D 

CD 
u. 

CO 

CL 



JQ 
CO 

O 



CO 

5: 

a 

a: 



CD 
CO 
CO 

8^ 

XJ CO 

tS P w 

g <= <J2 

o> 
o 

O 
m 



CD 
1 

co a) 

1 •§ 

CL O 

E 2 

< CL 

*♦— «+— 

JC JC 

.1 1 

CO CO 

CO CO 

CO CO 

CL CL 

> > 



%- 

CO 

CD 

or 



0 

(A 
CD 

re 

o 
o 
CO 



2? 
3 

CO 

o 

CP 

CO 

c 

i 



a> 
> 
"co 

CO 
CO 

CL 



8 

CO 

o 

s J 

-J CO 

O) c 

I "s 

o> o 

> > 

co "co 

CO CO 

CO CO 

CL CL 



CO 

a> 
I 

CO 
«*-» 
0) 
Q 

< 



<> o o 
jo 

J 

6 

=o a) 

.1 S 

CO CO 

CO CO 

CO CO 

CL CL 

□ E3 



i 

\ 



E 
co 

2 

03 
CL 

CO 

c 

'co 

CO 
CD 
3 

O 



CO 

8 

CO 



CD 



E 

CO 

O 
o 

CD 



Ql 
CO 

9 



CL CL 



LL. 



BEST AVAILABLE COPY 



WO 2005/020788 



PCT/US2004/025146 



18/32 



°4 

(0 



a 
o 

o 

CO 

E 

aj 

to 
> 



to 
<u 

E 
o 
a 

O 



u 
c 

IS 
o 

a 

x 

UJ 




c 



O 

CQ 



IS m 

5 <d 



c 

"5 
o 
o 



c 
o 

5) 



+g CO 

5 i 



CD 
C 

"3 
o 
o 

o 



c 
o 



d 



x 



5k 



X 



X 



X 



X 



X X 
X 

X 



'CO 

X 



X 



X 



X X 



8i 



X 



X 



X 



X 



a: 



a: 



o 
o 



3 



< 

LU 

CO 



;x xx 

a: — ' 

19 
ro 
■a 

P> 



X X 



X X 



X 



CM 

O 

LU 



a: 



o 



3 



or 



< 

UJ 

CO 



ro 
ro 



0) 

E 
P 



WO 2005/020788 



PCT/US2004/025146 



19/32 



CO 

o 



O 

a> u. 

° c 
c= 

£ </) 

i-2 

Q CO 
(0 o 

m a. 

„1 >» 

30 
O C 

.!= O 

°£ 

o 
-a 
c 

Hi 



CD 

o 

GO 

b 

cd 
> 

"co 

CO 

8? 

CD 

a 

O 

"ST 











If V ;', . 

C 1 V 




*■ . i>. ? 


If*. 1 


■ i i/m • 






V ■".**•.! 


v. 


•' . ■' t -"• 


. V.' • !»■ 


j ■ i 

; ..> ■ . 








■•■y ? -- 


1 . ' . * *1 
f 1 ;. 


-f l • Jt 

..-<"• 


1 : 13 , -l «« 
■*i i •> * 1 i- 


4 .*"■ . '....>;' 

' ' lr 




• ■ i 




1 


i 

: " ► . 

ii 




co 




o 

c: 

CD CM 

o._g 

C S 
LU mi 

I 

a. I 

o 

O 

CDt- 

0-2 



■ MM 

CL 



4 • 



>gjH|| 





CO 




CNJ 






Is 


■| ' 




r • 


h 


■ 

■ 4 


i r 




• 


i 


- a 

f 

• 


i ■ 

• 

• 









CO 

e> 



CO 



BEST AVAILABLE COPY 



WO 2005/020788 



PCT/US2004/025146 



20/32 



CD 

c 



CO j_ 

£ a> 
.2 "g 

o o 

C (0 

if Q 

<* | 

'co 

(/) 
<D 



o 
o 

< 

co 



■i, :. 



> 4 



O 

■MM 

o 

c 

o 

5 



s 

CD 



Q. 
O 

Q 

p 

75* 



CM 



CM 






i' 




• t 




■ ' vf- ■■'< '" ' 


'*, - 




rn <. < •■ " 


' 1 ** 

r*" 




f . ' 


... 




1 






» 






^^'^^ ... 




7 

M 




• .-*■« 


1 




• 


• 













\ 



CO 

0 

CO 
OD 
CD 

CD 

* • 

C 
CD 



O 
N 

o 

w 

to 





• 


1 

* 


■ 


■' 


• • 




• 


1. 


1 

• 


t 

*. 

«# • 


• 

h 

i 


■. 




, 

r 


■< .*■ ■ 

• 




." . L 
r 


1 


•I' 5 ' . '>'. * :• 

L 


, 1' 


I;*' 

'' " ■« 


i * 

-•• , » 
i 


/ _ i 



/ 




CO 



/ 



CO 

CD 
"O 

O 
CO 



CD 

I MB 







\ 


1 


• 

r 


* * ' * " 

' ... 
< 


t 


t 


' • /* 


■ 


5 * * 

1 

^» 

f. 


• 

♦ 



8 

o 

X 

jo 

CD 
"O 

O 
CO 

• mm 

Q 

o 

* mmm 

CD 

CD 
CD 



x 



LU 







' 1 


i a*. 






















1 




* P 




■•- 1 




• 




• 


•< 


• 


• 


1 




• 









rT 

> 

GO 
O 

o 



BEST AVAILABLE COPY 



WO 2005/020788 



PCT/US2004/025146 



21/32 



o 

Ql 

o 
c 

O 
o 

CD 
Q- 

o 

C 

O 
(0 

o 

Q- 
Q. 

< 

£ 

O 
Q 




UJ 



0) 



"O o 
cz c 

LU CD 



CO 

^ 0) 

O "E 
o to 



CD 
Q_ 

o 

CD 



CD 
CL 

O 

c 
o 



LU 

II 



73 + 



CL 
LU 



LU 
tl 

+ 



CL 
UJ 



o5 



CO ro 

2 £ Cg Q. 
CD c 

« 

* 5 £o- 



CD CD 
CL Ql 

o o 

CD CD 



O O 



CD 
CL 

o 

CD 



LU 
II 



LU LU 
II II 
t-CM 

CL CL 

LULU 



CL 

iS 



WO 2005/020788 



PCT7US2004/025146 



22/32 




WO 2005/020788 



PCT/US2004/025146 



23/32 



210 




( Begin ) 

I ^211 



fMRI Evaluation of 
Paradigm I 



I 



212 



fMRI Evaluation of 
Paradigm II 



I 



^-214 



Map Dataset to 
Anatomical Model 



I 



^216 



Condense Information 

into a Quantitative 
Systems Biology Map 
(QSBM) 



I 



218 



Record Information 
in a Database of 
QSBMs 

I 

( End ) 



FIG. 17 



WO 2005/020788 



PCT/US2004/025146 



230 



24/32 




( Begin j 



Randomly Select 
Training Set and 
Test Set 



232 



Evaluate 
Autocorrelations for 
Variables Using 
Training Set 



I 



234 



Select Variables 
Using Autocorrelation 
Results 



I r 236 



Build Tree 



1 ^-238 



Evaluate Tree Using 
Test Set 



( End ) 
FIG. 18 



WO 2005/020788 



PCT/US2004/025146 



25/32 



110 




( Begin ) 



Classify Subjects by 
Phenotype 



I 



114 



Evaluate Genetic 
Markers for 
Associations in Each 
Phenotypic Class 

( End ) 



120 




( Begin ) 

I /-122 



Classify Subjects by 
Genotype 



I 



^2A 



Evaluate Phenotypic 
Info for Associations 
in Each Genotypic 
Class 

C End ) 



FIG. 19A 



FIG. 19B 



WO 2005/020788 



26/32 



PCT/US2004/025146 



130 




( Begin ) 



112 



Classify Subjects by 
Phenotype 



1 



122 



Classify Subjects by 
Genotype 



134 



Obtain Convergent 
Solution that 
Associates Genotype 
and Phenotype 



7X7 

C End ) 



FIG. 19C 



WO 2005/020788 



PCT7US2004/025146 



27/32 



1 

2 
3 



mMRI 



2D 



1 

2 



fMRI 



• • • 



3D 



n 



n 



Regions 



1 

2 
3 



fMRI CPT 



3D 



1 

2 
3 



fMRI Pain 



3D 



n 



n 



fMRI_$ 



1 

2 
3 



3D 



ASL-Perf MRI 



1 

2 



3D 



n 



n 



Dx/Demographic 



1 

2 
3 



m 



1 or 2D 



FIG. 20 



• 



WO 2005/020788 



28/32 



PCT/US2004/025146 



300 




Database 
Server 



340 



Genotyper 



350-^ 



305 




Statistic Engine 



MRI 







FIG. 21 



WO 2005/020788 



PCT/US2004/025146 



29/32 





r 




CD ^ 






> CD 




CO 


Q 2 




Q 








CD O 

1° 


r 

o 


c5 




CO 






LO 





CM 
CM 

O 



WO 2005/020788 



PCT/US2004/025146 



30/32 



CD 




00 




o 


CsJ 




eg 




CO 


CM 




CM 




CM 




ay 




Scan 
terface 






>ispl 








LJ 










WO 2005/020788 PCT/US2004/025146 

31/32 




WO 2005/020788 



32/32 



PCT/US2004/025146 




